OBJECTIVE -Prior research has shown that less social support is associated with increased mortality in individuals with chronic illnesses. We set out to determine whether lower propensity to seek support as indicated by relationship style, based on attachment theory, is associated with mortality in patients with diabetes.
T he presence of a supportive social network positively affects health by increasing access to instrumental, informational, and emotional support (1) . In patients with diabetes, a higher level of social support is associated with improved treatment adherence, better glycemic control, and greater diabetes knowledge (2) . Conversely, lower social support has been associated with higher mortality in patients with various chronic conditions (3, 4) , including patients with diabetes (5) .
Clinicians treating patients with chronic conditions generally understand these associations and attempt to encourage patients to seek and receive greater support from patients' family, friends, peers, and social agencies. Clinicians may also encourage greater collaboration in the patient-provider relationship. Although many patients are receptive to such suggestions and efforts, a significant proportion is less receptive or not receptive at all. For example, regardless of the ready availability of a social network, many patients do not benefit from their support at times of need. Among patients who do not collaborate well with others, many have long-term patterns of not doing so, suggesting the influence of stable characteristics. If there are measurable patient characteristics that predict an individual's capacity to use supports over time, such information may be useful for shaping approaches and recommendations that providers make in clinical settings.
Attachment theory provides a theoretical, evidence-based model for understanding the propensity and ability of individuals to reach out to others for support. This theory posits that all individuals develop a cognitive map based on prior experiences that determines one's comfort and ability to interact with or reach out to others, particularly at times of distress (6) . On the basis of empirical research in infants, children, and adults over the past 30 years, distinct relationship styles arising from these cognitive maps have been identified (7) and demonstrate high levels of stability and continuity between early childhood and adulthood (8) . Two of the styles, "dismissing" and "fearful" attachment style, are characterized by difficulty reaching out for support or trusting others, and patients with these styles and characteristics have been described as having an independent relationship style (9) . Among clinical populations with diabetes, 48% of patients are typically found to have an independent relationship style (10) . The remainder have an interactive relationship style, comprising those with "secure" and "preoccupied" attachment styles. Patients with an interactive relationship style have greater comfort reaching out to others, although individuals with a preoccupied style are often characterized as being highly dependent on others (11) .
In a large sample of primary care patients with diabetes (9, 12) , an independent relationship style has been associated with more missed primary care visits, lower satisfaction with care, higher A1C levels, and decreased adherence to exercise, quitting smoking, foot care, diet, and oral hypoglycemic medications. Another study showed that having a relationship style characterized by difficulty trusting
or reaching out to others is associated with decreased adherence to glucose monitoring and insulin injections among patients with diabetes (13) .
In a recent article, we demonstrated that patients with major depression in this epidemiological sample were more likely to die over a 5-year period (hazard ratio [HR] 1.53) (14) . In the current study, we set out to determine whether relationship styles are associated with mortality in patients with diabetes. Because depression status is associated with poorer collaboration as measured by relationship style (15), we conducted our analyses in nondepressed patients. In the current study, we hypothesized that among nondepressed patients with diabetes, those with an independent relationship style would have higher mortality over a 5-year period than patients with an interactive relationship style.
RESEARCH DESIGN AND
METHODS -Group Health Cooperative (GHC) is a mixed model prepaid health plan serving about 500,000 members in Washington State. Most GHC patients receive medical services within the integrated group practice, which includes 30 primary care clinics in Western Washington. The GHC enrollment is demographically similar to the area population. Nine GHC primary care clinics were selected for the study based on 1) having the largest number of patients with diabetes, 2) geographic proximity to Seattle, and 3) racial and ethnic diversity. All study procedures were approved by institutional review boards at GHC and the University of Washington.
The original cohort for this longitudinal study, the Pathways Epidemiology Study, was sampled from adults aged Ն18 years from the GHC diabetes registry who received care at any one of the nine study clinics between 2000 and 2002. The diabetes registry database includes all GHC members meeting any of the following eligibility criteria in the prior 12 months: filled prescription for insulin or an oral hypoglycemic agent, two fasting glucose levels Ն126 mg/dl in a 12-month period, two random plasma glucose levels Ն200 mg/dl in a 12-month period, two outpatient diagnoses of diabetes, or any inpatient diagnosis of diabetes. Beginning in March 2001, surveys were mailed to 9,064 potentially eligible patients, but 1,222 patients were later found to be ineligible because of death, disenrollment, and erroneous diagnosis of diabetes or cognitive impairment. Among 7,841 eligible patients, 4,839 subjects (61.7% of eligible patients) returned the baseline questionnaire.
Measures
Relationship style. Participants completed the four-item Relationship Questionnaire (7) and were categorized as being characterized by one of four attachment styles. This instrument demonstrates convergent and discriminant validity with other self-report and interview ratings (7) . The dismissing and fearful attachment styles, which are associated with difficulty trusting others and reaching out for support, were combined to form the independent relationship style group (10) . The other two attachment styles, secure and preoccupied, were grouped together because they are associated with a greater propensity to reach out to others and formed the interactive relationship style group. Clinical and demographic data. The baseline questionnaire included demographic characteristics: age, sex, years of education, employment, race/ethnicity, and marital status. Questions about clinical status included age of onset and duration of diabetes, treatment at onset of disease, smoking, height, and weight. Type 1 diabetes was diagnosed in patients if age of onset was Յ30 years, insulin was the first treatment prescribed, and they were currently taking insulin. Mortality. GHC conducts an annual automated search of enrollee deaths using death registry files of Washington State. We determined the vital status of our participants using this information, and several additional deaths were ascertained at the time of the follow-up telephone survey. The date of death was obtained from Washington State death records. Other measures. Computerized pharmacy records were used to calculate a chronic disease score known as RxRisk, which was a measure of medical comorbidity based on prescription drug use in the previous 12 months (16). The RxRisk score has been shown to predict subsequent hospitalization and mortality rates over the next 1-year period. A higher score indicates more medical comorbidity (16) . For this study, insulin, antidepressants, and oral hypoglycemic medications were not included in the RxRisk calculation, and we consider this score to be an index of overall medical comorbidity excluding diabetes and depression.
We searched the computerized medical record for baseline diagnoses in seven categories of diabetes complications (retinopathy, neuropathy, nephropathy, cerebrovascular, cardiovascular, peripheral vascular, and metabolic) to calculate a diabetes complications severity index, which has been shown to predict mortality and hospitalization rates over the next 1-year period in our system (17) . We searched GHC automated data for the nearest A1C in the 18 months before the return date of the screening questionnaire.
Evidence of prior macrovascular and microvascular complications and coronary (stent placement, coronary artery bypass surgery, or angioplasty), cerebrovascular (carotid endarterectomy), and peripheral vascular procedures were developed from automated data using ICD-9 and CPT codes and verified by chart review. The specific codes and definitions of events were developed using methods developed in the Women's Health Initiative study (18) .
Statistical analyses
Baseline demographic and clinical characteristics were compared between those with independent and interactive relationship styles using 2 analyses or independent group t tests. Incident death rates per 1,000 individuals were calculated for the entire sample and separately for those with independent and interactive relationship style groups. We used a Cox proportional hazards model without covariates to compute the unadjusted HR that estimates the relative risk (RR) of death for the relationship style groups. A multivariable Cox model was also fit, examining the RR of death for the relationship groups including covariates that were chosen a priori because they are risk factors for mortality in our previous research or were found to have significant univariate relationships to the relationship style groups. Adjusted HRs and their 95% CIs were determined for relationship style and for each covariate.
All subjects were used in the analysis; those who died during the 5-year interval had a dependent variable of the time to death calculated by the difference between their study screening date and date of death obtained from Washington State death records. Patients were censored at their follow-up assessment data at the end of the study or when lost to follow-up, as determined by disenrollment from GHC. The average length of follow-up was 4.5 Ϯ 0.9 years (mean Ϯ SD) for the sample and 4.5 Ϯ 0.9 years for each of the relationship style groups.
Relationship styles and mortality in diabetes
RESULTS -The analysis sample consisted of 3,535 participants with type 1 and type 2 diabetes who completed the 5-year assessment, who gave permission for their medical records to be abstracted, who completed the relationship style questionnaire at baseline, and who did not have current major depression at baseline (73.1% of the total respondent baseline sample) (Fig. 1) .
Baseline demographic and clinical characteristics were compared between the two relationship style groups and are described in Table 1 . Compared with patients with independent relationship styles, patients with interactive relationship styles were significantly more likely to be male, white, more educated, and unmarried and have significantly higher BMI.
Overall the incident death rate was 34 per 1,000 individuals. The rate of death in the interactive relationship style group was 29 per 1,000 individuals (n ϭ 251), whereas in the independent style group, the death rate was 39 per 1,000 individuals (n ϭ 282). The unadjusted RR of death for relationship style was 1.33 (95% CI 1.12-1.58), indicating that those in the independent relationship style group had a 33% increased risk of death. Table 2 presents the Cox proportional hazards model used to derive the adjusted RR for relationship style. In the presence of salient sociodemographic, clinical, and disease severity covariates, those with an independent relationship style had a 20% increased risk of death compared with those with an interactive relationship style, the model demonstrating modest significance (HR 1.20 [95% CI 1.01-1.43]). In addition, risk of death within the 5-year period was significantly related to older age, being unmarried, more years with diabetes, using insulin, current smoking, increased medical comorbidity, having at least one macrovascular event or procedure, and having at least one microvascular event or procedure.
CONCLUSIONS -Prior studies have demonstrated that lower support-seeking behavior is associated with poorer treatment adherence and poorer diabetes outcomes. For example, an independent relationship style in patients with diabetes is associated with missed primary care visits, higher A1C levels, lower satisfaction with health care, and decreased adherence to foot care, exercise, diet, oral hypoglycemic medication use, insulin injections, glucose monitoring, and smoking cessation (9, 12, 13) . This study adds to these findings by showing that patients with diabetes who are less likely to seek support based on their relationship style have a significantly higher risk of death (HR 1.20) compared with those who are more likely to seek support, even after controlling for potential risk factors of mortality known to also be associated with relationship styles such as age, marital status, medical comorbidity, diabetes complications, and BMI (9) . This is the first known study to demonstrate that relationship styles, or attachment styles, show an association with mortality. It is possible that there are immunological differences between relationship style groups (19) or that the buffering effects of social support on the stress response may have beneficial effects on immune function or neuroendocrine and cardiovascular reactivity (20) . However, poorer adherence to diabetes selfcare and related lifestyle behaviors in patients with an independent relationship style may be the main mediator of this association. Many self-management behaviors related to diabetes are optimally undertaken in collaboration with support of others-family, peers, and health care providers. For example, smoking cessation is best carried out with the emotional, motivational, and tangible support of others. Changing or maintaining behaviors related to a healthy diet and exercise are best undertaken with supportive others, i.e., those who are actually doing the cooking, or others with whom to exercise also provide motivational support. In addition, as a chronic condition gets more severe or as the number of complications or other medical comorbidities accumulates, a self-reliant approach (i.e., "being a self-starter") that worked initially may no longer be effective or may become a liability. In other words, the proportion of tasks that require support of others for completion begins to outweigh tasks that can be carried out without the support of others. Longitudinal studies using repeated measures of self-management are needed to definitively determine whether decreased levels of self-care and adherence are primary mediators of the association between relationship style and mortality. Clinicians in medical settings are uniquely poised to help change the trajectory of outcomes in patients with an independent relationship style. However, rather than focusing on changing an individual's relationship style, a clinical team can offer a patient alternative ways of engaging with the health care system in pursuing desired outcomes. For example, in a study that examined depression management in 324 patients with diabetes (10), a collaborative care approach that involved a focus on patient preferences, tailoring of patients' care through outreach or extra telephone calls with a nurse case manager, and facilitation of communication between the patient and the primary care provider was compared with usual primary care. Among patients with an independent relationship style, collaborative care resulted in significantly reduced depression over 12 months and significantly greater satisfaction with care compared with usual care control subjects. Among patients receiving the intervention, those with an independent relationship style also received significantly more case management sessions than patients with an interactive relationship style even though relationship style was not actively used to determine session frequency. Among patients with an interactive relationship style, there was no difference in depression outcomes between the two treatment arms. This somewhat paradoxical outcome points out that patients with an interactive relationship style probably already have an advantage in interacting with providers and health teams to navigate through a relatively fragmented prevailing health care system (i.e., usual care) compared with individuals with an independent relationship style, and the intervention components did not confer any added advantage.
Current initiatives to reduce health care fragmentation are slow in taking shape because of the expense and need for significant system redesign. A focus on relationship style-focused care in the patient-provider relationship may be attractive from the perspective of resource-limited health care systems. Clinical education about the theoretical basis and evidence regarding relationship styles may be followed by clinical use of one of the many validated attachment style measurement instruments (21) . Such steps may encourage greater provider empathy and understanding with less collaborative patients who might otherwise be labeled as "difficult" (22) because of missed appointments and lack of adherence to physician recommendations and provoke nihilism or power struggles from busy providers.
In addition to collaborative care interventions (10, 23) , other existing strategies may be used to address patients' need for autonomy while respecting their potential fear of intimacy. The result may be increases in collaboration, treatment adherence, and outcomes. For example, clinical methods that increase patient empowerment, techniques based on motivational interviewing, relationship-focused problem-solving therapy, assisted navigators (24), patient coaching, or use of prompt sheets (25) in which interpersonal preferences can be stated and addressed all hold promise as potential interventions in this regard. If we assume that the impact of independent relationship styles on poor outcomes could be significantly reduced using clinical strategies, it is worth considering the public health benefits of such strategies. One way to explore these is to get a better understanding of the adverse impact that an independent relationship style can have on a population of individuals with diabetes by comparing it to the impact of depression on health outcomes and mortality in patients with diabetes. For example, we have previously found in this same epidemiological sample that the adjusted odds of all-cause mortality in patients with major depression compared with that in nondepressed patients was 1.53 (95% CI 1.19 -1.96) (14) . With a prevalence of major depression of 12%, the population-attributable risk percent effect is estimated to be 4.94%, i.e., the percentage of the population in whom a given outcome (e.g., death) could be theoretically eliminated by addressing the factor causing the outcome (e.g., depression). In the current analysis, in nondepressed patients with diabetes, 46%, or approximately four times as many individuals, have an independent relationship style, albeit with a lower associated risk of mortality (HR 1.20) . From a population attributable risk percent perspective, however, assuming that the adverse impact of an independent relationship style on health outcomes could be significantly reduced, the theoretical percentage of deaths that could be similarly eliminated by addressing the impact of an independent relationship style is 12.48%. In reality, the association between major depression and death or relationship style and death is highly complex. This comparison, however is useful in that it suggests that if there are actions that can reduce the influence of an independent relationship style on outcomes in patients with diabetes, there is a strong possibility of improving outcomes and reducing mortality over time.
Strengths of this study include the following characteristics: clinical diagnosis of diabetes from chart data, automated data-derived indexes of medical comorbidity and complications, automated laboratory data, and automated collection of death data based on state records. In addition to demographic characteristics, our baseline data included a number of clinical characteristics including diabetes duration, specific diabetes treatment type, and treatment adherence. Further strengths include the fact that this is a large representative primary care population sample of patients with diabetes. In addition, the longitudinal nature of this study, with measures of relationship style at baseline with subsequent death data, improves the validity of the results as compared with cross-sectional data.
Limitations of the study include the fact that these data may not generalize to other populations, e.g., rural populations, or populations with lower socioeconomic status or with limitations in insurance coverage. Also, a limitation of these data is that even with a moderately high response rate at baseline, there was some attrition of the sample over the 5-year follow-up period.
In summary, in a large primary care sample of adult patients with diabetes, having a lower propensity to reach out to others is associated with higher mortality over 5 years. Further research is needed to examine possible mechanisms for this relationship and to develop effective interventions. 
